An optics laboratory plays a critical role in optics education. A major challenge for optics educators in Africa is the shortage or non-availability of laboratory teaching equipment. Optics teaching equipment is beyond the budget of most universities in the developing world such as the new National University of Science and Technology in Zimbabwe.
classes to verify a concept, emphasis is also placed on stimulating students by going beyond merely confirming a formula or concept. The realisation that laboratory teaching is a critical component of optics teaching if students are to be equipped with the necessary manual and mental skills for a future career in the optics industry has motivated an alternative approach towards equipping NUST for optics experiments within the available limited budget. The cost-effective remedy is offering mini project-type (1) experiments supported through local fabrication/assembling of components and devices and (2) experiments that use consumer-grade components and devices.
Example experiments
The motivating factors for local fabrication/assembling of optics experiments are-: (1) more educational value; (2) cost-effectiveness; (3) easy maintenance; and (4) easy duplication, upgrading or modification. The exercise involves academic staff members, technical staff members and students. Since the exercise is hands-on, other benefits in addition to improving laboratory teaching of optics include development and sharpening of local technical skills. Five sets of optics experiments have been developed this far as described in the following subsections.
Laser Light Scattering and Impurity Determination
The setup developed and is depicted in Figure 1a affords studying He-Ne laser (2mW) light scattering by different solutions and suspensions [7] . For a primary detection element, a light detection resistor (LDR) is used to detect scattered intensity normal to the incident beam optical axis at a laser-to-detector distance of 1000mm. Students have a choice of detecting LDR resistance as a direct indicator of scattered intensity or for those interested a sophisticated referenced detection scheme, for example a Wheatstone bridge [8] , can be built around the LDR. The inserted Table 1 presents typical measurements with the system for different solutions. Figure 2a ) combines a laptop computer that drives a consumer-grade digital projector to produce structured light [9, 10] and for a 2-D imaging array a consumer-grade digital camera is used. Students are able to inspect objects with different surface profiles using the system. 
Light transmission and reflection
The objective of the experiment is to study the transmission and reflection of common optical wavelengths by selected optical thin films [11] . A vacuum thin film deposition device (device performance is shown in Figure 3a ) procured from India is used to Opto-Electronic Detection System Table 5 . Conclusion Local fabrication and assembling of laboratory teaching equipment is a viable strategy of significantly improving optics education in developing countries. A recent trend is bulk optics is being replaced by fibre optics. Most of the research and development work in the area of photonics involves the use of optic fibre. We are planning to revisit our experimental set-ups to identify where in-fibre optics can be used. For example, the image inspection set-up in Figure 2a could be replaced by the configuration illustrated in Figure 5 depicting a fibre-:.-),#;%!+1<-#,%!:/)#-/*'#*+')&$)&%0)')&3# Apart from its technological importance, fibre optics provides an excellent opportunity to demonstrate a large number of physical concepts through simple experiments. It is planned to develop a fibre optics experiments kits for the Bachelors and Masters optics laboratory classes. Today, computers continue to find their way into physics laboratories [12] . In our case, computers can be introduced as data acquisition and analysis devices. This will involve design and fabrication of computer interfacing boards and the development of appropriate data acquisition and analysis software preferably under Windows® environment. As part of better organisation of the optics laboratory class, experiment objective, equipment list, procedure, theory and simulations could also be hosted on the same computer.
